Objective To investigate the construct validity and reliability of the Pharmacist Stress Inventory (PSI) and to identify occupational stressors for hospital pharmacists in South Africa. Method A cross-sectional survey design was used. Exploratory factor analyses, descriptive statistics, and multivariate analysis were used to analyse the results. The PSI was developed as a measuring instrument and administered together with a biographical questionnaire. Setting A stratified random sample (n = 187) of pharmacists in South African hospitals was studied. Key findings Three internally consistent factors, namely job demands, pharmacy-specific stressors and lack of resources were extracted. The level of severity of the various stressors was calculated, and it seems that unavailability of medicine is the stressor that has the highest level of severity. Other stressors that had high severity ratings include: frequent interruptions, poorly motivated coworkers, high levels of workload and insufficient salaries. The type of pharmacy influenced the levels of stress experienced. Conclusion The levels of stress currently experienced by South African hospital pharmacists need to be identified and addressed in order to reduce the stress experienced and improve the quality of work life for these individuals.
Most job stress researchers are of the opinion that unfavourable job conditions can affect employee health and wellbeing. 1 A 'job stressor' is a condition or situation at work that requires an adaptive response on the part of an employee. 2 Comparisons of selected major causes of death within the health professions have revealed that pharmacists have substantially higher standard mortality rates from suicide, cirrhosis, all cancers, cerebrovascular disease and ischaemic heart disease than other professions. 3 Willett and Cooper found that pharmacists experienced high levels of stress at work, especially from factors intrinsic to their jobs and their management role. 3 More pharmacists seem to quit the profession due to increasing levels of stress experienced. 4 Hospital pharmacists in South Africa, especially in the public sector, are confronted with various situational difficulties. Pharmaceutical services are hampered by a shortage of pharmacy personnel. 5, 6 Furthermore, the work conditions of hospital pharmacists in the public sector are a major concern and have resulted in pharmacists been charged by the Disciplinary Committee of the South African Pharmacy Council with dispensing errors. 7 The Disciplinary Committee expressed their concern regarding the workload of pharmacists in the public sector, and stated that it is twice the acceptable norm. In contrast, pharmacists in the private hospital sector seem to be better off in terms of conditions and staff proficiency. 5 These discrepancies between the public sector and private sector pose a great concern to authorities, taking into consideration that the public sector serves 80% of the population. As a result of turnover, organisations lose the efficiency of the person leaving and incur costs related to hiring temporary staff as well as recruiting and training new staff. 8, 9 However, although turnover rates provide an understanding of how often the event of leaving occurs, it does not provide a reason why it occurs. been identified as a contributing factor to chain pharmacists' decisions to quit the job. 11 English reported that the profession of pharmacy is realising an acute pharmacist shortage that is expected to continue for a period of at least five to ten years. 12 In a study done by Mott et al, it was concluded that those interested in the quality of work life of pharmacists need to develop and implement realistic methods to decrease the role stress that pharmacists continue to face. 13 Unless role stress of pharmacists is lessened, the profession may not only be endangering the physical and mental health of its current and future practitioners, but possibly compromising patient safety as well.
Pharmacists are experiencing an increased demand for their services due to the general increase in the age of the population and the subsequent increased use of prescription medication. The imbalance between supply and demand is likely to have affected the amount and type of work pharmacists perform in their work settings, probably increasing the amount of stress and strain current pharmacy practitioners are experiencing. The interaction between work environments and the amount and type of work pharmacists perform can influence pharmacists' attitudes towards their work. 13 Consequently, the study of stressors specifically related to the hospital pharmacist environment seems imperative from a research point of view. According to Spielberger and Vagg, the identification of major sources of stress at work offers a twofold benefit for both management and employees -firstly by resulting in work environment changes that reduce stress and increase productivity, and secondly by facilitating the development of effective interventions that could reduce the debilitating effects of occupational stress. 14 Meyerson 15 and Handy 16 have pointed out that individuals differ in the meaning they attribute to stressful experiences. Not only is it important to establish reliable and valid methods of measurement with regard to perceived stress, it is also important to consider certain biographical factors that may have an influence on the levels of stress experienced.
The objectives of this study were to investigate the construct validity and reliability of an occupational stress measure and to identify job stressors for hospital pharmacists in South Africa.
Three theories of occupational stress have generated considerable attention, namely the person-environment fit approach, the demand-control model, and the cognitive appraisal approach. 17 The person-environment fit approach explains distress in terms of a mismatch between an individual's skills and abilities and the demands of the job. According to the demand-control model, a high level of responsibility in a job, without accompanying authority results in stress. The cognitive appraisal approach states that an individual's cognitive appraisal of events and circumstances could result in distress. The Spielberger State-Trait (STP) model of occupational stress (which was used for the purposes of this study) conceptualises stress as a complex process that consists of three major components, namely (i) sources of stress that are encountered in the work environment; (ii) perception and appraisal of a particular stressor by an employee; and (iii) the feelings that are evoked when a stressor is appraised as threatening. 18 This model was adopted because it categorises stress in terms of severity and frequency of occurrence of specific job demands and pressure, and the level of support provided by supervisors, coworkers and organisational policies and procedures. This is in line with findings by Demerouti et al that predictors of work-related wellbeing can be classified in terms of job demands and resources. 19 Occupational stress is defined as the mind-body arousal resulting from physical and/or psychological job demands. The appraisal of a stressor as threatening leads to anxiety and anger and the associated activation of the autonomic nervous system. If severe and persistent, the resulting physical and psychological strain may cause adverse behavioural consequences. 18 The stress literature is very clear about the negative impact of occupational stress. These effects include impaired performance or reduced productivity, declining levels of customer service, health problems, absenteeism, turnover, industrial accidents, substance abuse and purposefully destructive behaviours (e.g. spreading of rumours and theft). [20] [21] [22] Mott et al evaluated job stress by means of six items adapted from the Health Professions Stress Inventory. 13 They found that role overload and job stress results obtained were high, with more than 68% of respondents scoring higher than the midpoint of the scale for each of these constructs. The six job stressors were measured across various practice settings, and job stressors were found to cause stress in all practice settings. Inadequate staffing was highly stressful for a majority of respondents in chain and hospital settings.
A study done Wolfgang et al among hospital pharmacists showed that situations that dealt with interruptions, poor opportunities for advancement, inadequate staffing levels, excessive workload and inadequate pay were most stressful. 23 Stress stemming from inadequate staffing and too heavy workload may be difficult to alleviate, especially in a time when there seems to be a shortage of pharmacists.
Hospital pharmacists appear to have been encouraged to expand their professional activities, while being prohibited from doing so in actual practice. It has been argued that pharmacists lack the degree of control over their profession and their activities that other professionals have. 23 Lack of control may be a source of considerable anxiety and frustration for pharmacists. An indirect indicator of the discontent among pharmacists, which is particularly alarming, is the unusually high rate of suicides. 23 The Pharmacist Stress Inventory (PSI), which was used in this study, consists of 106 items. In the development of the questionnaire, job demands and resources applicable to hospital pharmacists in South Africa were identified. In line with the recommendations of Spielberger et al, 18 both the intensity and frequency of stressors were addressed in the scale construction.
Based on the results of Künzel and Schulte, it is hypothesised that occupational stress would be higher among younger compared to older employees. 24 This might be related to a reality shock often reported by younger and less-experienced employees when they enter their careers. 24 Younger pharmacists with less pharmacy experience have been found to experience greater role conflict, job stress, role ambiguity, and work-home conflict. 13 The sex of employees might also explain differences in terms of occupational stress. Women often experience more stress than men because they might tend to disclose emotional and health problems more easily. 25 Furthermore, due to additional responsibilities at home, working women experience higher workloads compared to men. Increased workload might lead to occupational stress.
The type of pharmacy (i.e. public service or private companies) that hospital pharmacists find themselves in might be related to the experience of occupational stress. Although the work situations of hospital pharmacists in public service and private companies show similarities, hospital pharmacists in private companies have to perform in line with financial objectives and budgets.
Based on the above discussion, the following hypotheses are formulated:
H1: the Pharmacist Stress Inventory (PSI) is a reliable (internally consistent) and (construct) valid measuring instrument of occupational stress of hospital pharmacists in South Africa H2: occupational stress is related to age, sex, and type of pharmacy that hospital pharmacists work in.
Research design
A cross-sectional survey design was used to gather the information required to achieve the research objectives.
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Participants
The participants were all hospital pharmacists employed by various private and public-sector health facilities in the nine provinces of South Africa (Table 1) . Random samples were taken of hospital pharmacists according to two strata, namely hospital pharmacists (n = 533) and private hospitals (n = 157) in each of the nine provinces. It was decided to take a sample of 40% in each of the strata. The reason for this decision was to save time and money, but still get a picture of the occupational stress of hospital pharmacists in both categories in South Africa. The sample sizes were 213 (public hospitals) and 63 (private hospitals). A response rate of 72.46% was achieved, which can be ascribed to call-outs, rotating working schedules and leave, as well as difficulties in obtaining permission from the various institutions. Of these, only 187 responses (67.75% of all the questionnaires distributed) could be utilised. Descriptive information of the sample is given in Table 1 .
The sample consisted mainly of Afrikaans and Englishspeaking hospital pharmacists (54.5% and 34.8%). They were mostly married (62.7%), mainly female (79.1%), with a mean age of 35.51 years. The average number of years in pharmacy was 12.37, and the majority of respondents held positions as staff pharmacists (56.2%).
Instruments
The Pharmacist Stress Inventory (PSI) consists of 106 items and measures the frequency and intensity of occupational stress. Firstly, participants rated each of the 53 statements in terms of perceived intensity of the particular stressor on a nine-point scale, ranging from 1 (low) to 9 (high). In the second part of the questionnaire, participants were asked to respond in terms of perceived frequency in experiencing these stressors over a period of the past six months on a 10-point scale, ranging from 0 (no days) to 9 (more than 9 days). The severity of stressors was also calculated by multiplying the intensity thereof with the frequency. Demographic questions were also asked, including names and contact details (to provide feedback), age, sex and type of pharmacy.
Methods
Statistical analysis
Statistical analysis was carried out with the SPSS program. 27 Exploratory factor analysis was carried out to determine the construct validity of the PSI as follows: a simple principal components analysis was conducted on the items of the PSI. The eigenvalues and scree plot were studied to determine the number of factors. Secondly, principal axis factoring with a direct oblimin rotation was conducted if factors were related (r > 0.30). Thirdly, a principal factor analysis with a varimax rotation was used if the obtained factors were not related. 28 Descriptive statistics were computed to describe the data. Cronbach alpha coefficients were used to assess the internal consistency of the scales of the measuring instrument. Multivariate analysis of variance (MANOVA) tests whether mean differences among groups on a combination of dependent variables are likely to have occurred by chance.
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Ethics
The study was approved by an ethics committee of the Department of Health in South Africa. Participation was voluntary. Objectives of the study were explained to, and written consent obtained from the participants at their place of work where the data collection also took place. Confidentiality and anonymity were assured.
The results of the factor analysis of the PSI for 187 hospital pharmacists (67.75% response rate) are provided in Table 2 .
Inspection of Table 2 shows that three factors with eigenvalues larger than one were extracted, accounting for 40.43% of the total variance in the data. The scree plot confirmed that three factors could be extracted. From the evaluation of the communality values (h 2 ), it is evident that most of these values are of moderate level. Items 1 and 3 were excluded from the final factor allocation.
The first factor seems to address the 'job demands' of pharmacists. Items included in this factor are meeting of deadlines, assignment of increasing responsibility, making critical on-the-spot decisions, and so forth as listed above. The second factor focuses on 'pharmacy-specific stressors'. This factor includes slow payment from debtors including medical aids, payment of creditors, cash-up and banking procedure and many more pharmacy-specific issues. The third factor focuses on 'lack of resources'. This factor includes poorly motivated coworkers, inadequate support by supervisors and coworkers, fellow workers not doing their jobs, and many other similar factors as listed above. Pienaar and Rothmann also reported the extraction of three factors, namely 'job demands', 'lack of resources' and 'police-specific stressors'. 29 In the next step, descriptive statistics for the intensity, frequency and severity of the PSI are given in Table 3 . Severity is expressed as the product of intensity and frequency of stressors.
According to Table 3 , stressors experienced by hospital pharmacists in terms of highest severity are related to the unavailability of medicines from suppliers, frequent interruptions, fellow workers not doing their job, inadequate salary and insufficient staff to handle the workload.
The descriptive statistics and alpha coefficients for the extracted factors of the PSI are reported in Table 4 . Table 4 shows that the alpha coefficients of the three extracted factors of the PSI compare well with the guideline of 0.70, demonstrating the internal consistency of the scales. 30 These results provide support for Hypothesis 1 in terms of internal consistency of the newly developed PSI for the hospital pharmacists in South Africa. Regarding the occupational stress dimensions, Table 4 shows that 'lack of resources' had the highest mean score, followed by 'job demands' and 'pharmacy-specific stressors'.
Next, MANOVA was used to analyse the differences between the levels of stress of different biographical groups, namely different types of pharmacy settings, and different age and sex groups (Table 5) . Table 5 shows that the type of pharmacy had a significant effect on the combined dependent variable stress (F (6,308) = 5.07, P < 0.05; Wilks' Lambda = 0.83; h 2 = 0.09). However, this effect was moderate (only 9% of the variance explained). Analysis of each individual dependent variable, using a Bonferroni adjusted alpha level of 0.05, showed that there were no significant differences between the levels of 'job demands' and 'lack of resources' of various types of pharmacies. A statistically significant difference (F (2,159) = 8.88, P = 0.00) was found between corporate hospital pharmacists in a private hospital (mean = 39.0) and hospital pharmacists in the public sector (mean = 26.05) in terms of 'pharmacy-specific stressors'. These findings provide partial support for the second hypothesis, as only one of the tested biographical factors affected the level of stress statistically significantly. The findings in the literature could not be verified by the MANOVA results of this study.
Discussion
The aim of this study was to validate the PSI for the hospital pharmacists in various provinces of South Africa. A three-factor solution (consisting of 'job demands', 'pharmacy-specific stressors' and 'lack of resources') describing the perceived strain of hospital pharmacists, fitted the data the best. Satisfactory internal consistencies were obtained for the factors of the PSI, pointing to the usefulness of the instrument. A lack of resources was the most severe occupational stressor for hospital pharmacists.
This was the first study that focused on the occupational stress of hospital pharmacists in South Africa. An understanding
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of the occupational stressors as experienced by hospital pharmacists provides much-needed insight into the reasons why it is difficult to retain them in hospital pharmacies and in South Africa. The study also resulted in a measuring instrument of occupational stress for hospital pharmacists. A weakness of this study was that it utilised only self-report questionnaires.
Other methods, such as interviews with hospital managers and objective measures of stress levels of pharmacists, would have provided a more holistic picture of the causes and consequences of their occupational stress. The sample size can also be regarded as a weakness of this study. This might have significant limitations in terms of the generalisation of the findings to the total study population. The factors that were extracted in this study support the STP model of stress. 18 The first factor emphasises the demands placed on the individual in the fulfilment of his/her tasks as pharmacist, and thus the factor was labelled 'job demands'. The items loading on this factor refer to demands associated with the job of hospital pharmacists. The second factor, namely 'pharmacy-specific stressors', included slow payment from debtors including medical aids, payment of creditors, and other pharmacy-specific issues. The third factor seemingly relates to the role the organisation, supervisors and colleagues have in reducing the effects of job demands; the functional support and achievement of work goals and the stimulation of personal growth, learning and development. Accordingly, this factor was labelled 'lack of resources'.
The results revealed that a lack of resources is the most severe occupational stressor for hospital pharmacists. Job resource stressors that showed the highest severity include the unavailability of medicines from suppliers, frequent interruptions, poorly motivated workers who are not doing their job, inadequate salary and insufficient staff to handle the workload, inadequate support by supervisor, unco-operative attitudes of other healthcare professionals, and poor or inadequate equipment. Previous studies showed that hospital pharmacies face a shortage of staff. 5, 6 However, the results reported here suggest that occupational stress is not only a result of a shortage of staff, but a broader human resource management problem in hospital pharmacies. This problem includes inadequate supervisor and colleague support, inadequate salary and insufficient and demotivated staff. In addition to this stressor, stress related to a lack of equipment, unavailability of medicine, and poor relationships between healthcare professionals, probably resulting in reduced organisational commitment and higher turnover intention. 10, 11, 13 'Job demands' represented the second highest occupational stress factor. Specific stressors in this category that were severe include working overtime and emergency hours, stock control, and dealing with other healthcare professionals. These stressors, which showed a moderate intensity, lead to increased severity of occupational stress, especially because they occur frequently in hospital pharmacies.
The results of this study confirm previous findings that pharmacists experience role overload ('job demands'). 3 However, human resource management stressors seem to be more evident in South Africa, because of a lack of pharmacists, especially in the public sector. 5, 6 The poor quality of education and training of a substantial part of the population, and high demands faced by the health sector in South Africa (e.g. HIV/AIDS) probably contribute to the stress because of insufficient and demotivated staff. In addition, stress seem to be caused by relationship issues, which might be linked to diversity in the South African work context. 31 South Africa has a multicultural society with 11 official languages, which creates the potential for misunderstandings in the workplace.
Dealing with other healthcare professionals and unco-operative attitudes from other healthcare professionals also seem to be stressful for hospital pharmacists. This might be related to role ambiguity that they experience, especially in relation to medical doctors and other healthcare professionals. 3 Some of the stressors that were evident in this study (e.g. poor equipment and the unavailability of medicine) are probably more evident in developing countries (such as South Africa).
With regards to pharmacy-specific stressors, the results of this study showed that the type of pharmacy (i.e. hospital pharmacies in the public service versus private companies) had a statistically significant effect on the level of stress experienced. Pharmacists working in private hospital pharmacies that are part of a corporate pharmacy group, experienced higher levels of pharmacy-specific stressors than hospital pharmacists working in the public sector. Indeed hospital pharmacists in private hospitals are more burdened by stressors such as slow payments of debtors, paying of creditors, reconciling medical aid claims, and competition from other service providers. Age and sex did not have a significant effect on the level of occupational stress experienced by hospital pharmacists.
It is evident that South African hospital pharmacists experience high levels of stress compared to other occupations with regard to working overtime, colleagues not doing their work, crisis situations, insufficient staff, making critical decisions, inadequate salaries, frequent interruptions and excessive paperwork. 31 If the physical and psychological stressors are allowed to continue unchanged, it may have negative consequences for the organisation in terms of elevated occurrence of burnout, absenteeism, employee turnover and even reduced service levels and work output.
This was the first study that addressed the occupational stress of hospital pharmacists in South Africa. Strengths of this study were that it focused on hospital pharmacists all over South Africa (not only in one organisation), and that the occupational stress inventory showed good psychometric properties. However, this also had various limitations. First, self-reports of stress have been used, which could have led to a contaminated view of stressors. Secondly, because the design of the study was cross-sectional, complex forms of non-recursive linkages could not be examined. It is recommended that subsequent studies be undertaken incorporating larger sample sizes and a better national distribution of both private and public health facilities. This is necessary to be able to generalise the findings to all South African hospital pharmacists and to ensure that the main stressors in this profession are identified accurately. Furthermore, it is necessary that the test-retest reliability and predictive validity of the PSI be investigated. Regarding predictive validity, it is necessary to assess whether occupational stress predicts ill-health, absenteeism and staff turnover.
